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UHJXODWLQJYDOYHVZKLOHIRUWKHHOHFWULFUHJXODWLRQWKH3$7JHQHUDWRULVFRQQHFWHGWRDQLQYHUWHUZKLFKPRGL¿HVWKH
URWDWLRQDOVSHHGRIWKHPDFKLQH
3$7SHUIRUPDQFHVDUHGHVFULEHGE\ERWKWKHFKDUDFWHULVWLFDQGWKHHIILFLHQF\FXUYHVWKDWFDQEHREWDLQHGLQWKUHH
ZD\VH[SHULPHQWDOO\>@E\FRPSXWDWLRQDOIOXLGG\QDPLFV&)'>@DQGE\DQ\RQHGLPHQVLRQDOPHWKRG>
@ 7KH GHYLFH HIILFLHQF\ FXUYH GHSHQGLQJ RQ WKH GLVFKDUJH SUHVHQWV D PD[LPXP WKH FRUUHVSRQGLQJ YDOXHV RI
GLVFKDUJHKHDGGURSDQGHIILFLHQF\ 4%+%Ș% DUHFDOOHG%HVW(IILFLHQF\3RLQW %(38QIRUWXQDWHO\SURGXFHUV
XVXDOO\GRQRWSURYLGHWKHSHUIRUPDQFHVFXUYHVRISXPSZRUNLQJLQLQYHUVHPRGHDQGWKHODFNRIGDWDFRQVWLWXWHVDQ
REVWDFOHWRWKHFKRLFHRID3$7LQVWHDGRIDWUDGLWLRQDOWXUELQH
2QFHWKHFKDUDFWHULVWLFDQGHIILFLHQF\FXUYHVRIDVLQJOHSURWRW\SHDUHDYDLODEOHWKHUHVXOWVPD\EHH[WHQGHGWR
REWDLQWKHFKDUDFWHULVWLFFXUYHVRIRWKHUPHFKDQLFDOO\VLPLODUGHYLFHV7KHWXUERPDFKLQHU\DIILQLW\ODZSUHGLFWVWKH
%(3RIWKHQHZPDFKLQHVZLWKGLIIHUHQWGLDPHWHUVDQGRSHUDWLQJVSHHGDQGWKHQDOVRWKHPDFKLQHSHUIRUPDQFHFXUYHV
FDQEHHYDOXDWHG7KHSURFHGXUHRIXVLQJWKHDIILQLW\ODZDQGWKH6XWHUSDUDPHWHUV>@FDQEHYHU\XVHIXOLQWKH
GHVLJQRIWKHHQHUJ\UHFRYHU\V\VWHP>@EXWFDQSURGXFHODUJHHUURUV>@
,QWKLVSDSHUWKHUHVXOWVRIWKHDIILQLW\ODZPRGHOLQJDUHFRPSDUHGZLWKDODUJHGDWDVHWRIH[SHULPHQWDOFKDUDFWHULVWLF
FXUYHVREWDLQHGIRUVHYHUDOVXEPHUVLEOHVHPLD[LDOVLQJOHVWDJHSXPSVRSHUDWLQJDWGLIIHUHQWURWDWLQJVSHHG7KHQDQ
DOWHUQDWLYHPRGHOLQJ LVSURSRVHG LQRUGHU WR UHGXFH WKHVFDWWHUVEHWZHHQ WKHRUHWLFDODQGH[SHULPHQWDOSHUIRUPDQFH
FXUYHV
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ZKHUHPLVWKHQXPEHURIH[SHULPHQWDOPHDVXUHPHQWVIRUHDFKFXUYHWKHVXSHUVFULSWV³H[S´DQG³FDOF´UHIHUWRWKH
H[SHULPHQWDODQGFDOFXODWHGYDOXHVRIWKHUHODWHGYDULDEOHUHVSHFWLYHO\
7KHUHVXOWLQJYDOXHVRIı+DQGıȘDUHSORWWHGLQ)LJYHUVXVQZKHUHQ 1H[S1FDOF1H[S1H[SLVWKHURWDWLRQDO
YHORFLW\RIWKHSURWRW\SHFXUYHVDQG1FDOFWKHURWDWLRQDOYHORFLW\RIWKHFDOFXODWHGFXUYHV,WLVFOHDUWKDWQFRXOGDVVXPH
ERWKSRVLWLYHDQGQHJDWLYH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YDOXHVGHSHQGLQJRQWKHUHVSHFWLYHYHORFLWLHVRISURWRW\SHDQGVLPXODWHGPDFKLQH
)URPWKHDSSOLFDWLRQRIDIILQLW\ODZDQG6XWHUSDUDPHWHUVWKHODUJHVWHUURUYDOXHVZHUHREVHUYHGIRUWKHKLJKHVW
GLIIHUHQFHVLQURWDWLRQDOVSHHG>@$YHUDJHYDOXHVRIı+DQGıȘDUHHTXDOWR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DURWDWLQJVSHHGHTXDOWRܰ௠௔௫
7HVW UHVXOWVZHUHXVHG WRREWDLQE\EHVW ILW D SRO\QRPLDO H[SUHVVLRQRI WKH IXQFWLRQV I I IDQG I ,Q)LJ 
H[SHULPHQWDOYDOXHVDUHSRO\QRPLDOH[SUHVVLRQRI(TTWRDUHSORWWHGWRJHWKHUZLWKWKHDIILQLW\ODZRI(T,W
LV HYLGHQW WKDW IRUDSXPSZRUNLQJ LQ LQYHUVHPRGHPRGLILHGDIILQLW\ ODZV 0$/EHKDYHPXFKGLIIHUHQWO\ WKDQ
DIILQLW\ODZ
:KHQHYHU WKH KLJKHVW 3$7 HIILFLHQF\Ș%PD[ DQG WKH UHODWHG VSHHG1PD[ DUH NQRZQ WKHPRGLILHG DIILQLW\ ODZV
LPSURYHWKHHVWLPDWHRI%(3YDOXHVDWURWDWLRQDOVSHHG1GLIIHULQJIURP1PD[
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%\DSSO\LQJ6XWHUSDUDPHWHUVWRWKH%(3OLQHGHWHUPLQHGE\0$/SRO\QRPLDOVDQLPSURYHPHQWLQWKHHVWLPDWHG
FKDUDFWHULVWLFFXUYHVLVH[SHFWHG9DOXHVRIı+DQGıȘZHUHFDOFXODWHGE\WKHQHZDSSURDFKDQGDUHVKRZHGLQ)LJ
$YHUDJHYDOXHVRIı+DQGıȘDUHHTXDOWRDQGUHVSHFWLYHO\DQGVLJQLILFDQWLPSURYHPHQWLQWKHHYDOXDWLRQ
RIWKHSHUIRUPDQFHVKDVEHHQUHDFKHG


)LJ0$/SRO\QRPLDOVRI(TWR
&RQFOXVLRQ
,QVPDOOK\GURSRZHUSODQWVD3$7LVXVXDOO\XVHGLQDZLGHUDQJHRIURWDWLRQDOVSHHGV,QWKHGHVLJQFKDUDFWHULVWLF
FXUYHVDUHGHWHUPLQHGRQWKHEDVLVRIDVLQJOHSURWRW\SHFXUYHE\PHDQVRIDIILQLW\ODZDQG6XWHUSDUDPHWHUV7KLV
DSSURDFKSURGXFHVVRPHFRQVLVWHQWHUURULQWKHHYDOXDWLRQRIWKHKHDGGURSZKHQWKHURWDWLRQDOVSHHGRIWKHPDFKLQH
LVIDUIURPWKHVSHHGRIWKHSURWRW\SH
,QRUGHUWRJUDQWLQJWKHVDWLVIDFWLRQRIWKHFRUUHFWK\GUDXOLFFRQVWUDLQWSUHVVXUHOHYHOZLWKLQWKHQHWZRUNDQGD
FRUUHFWFDOFXODWLRQRISURGXFHGHQHUJ\DEHWWHUHVWLPDWHRISHUIRUPDQFHVFXUYHVLVQHFHVVDU\%DVHGRQDODUJHVHWRI
WHVWUHVXOWVIRUVXEPHUVHGVHPLD[LDOVLQJOHVWDJHSXPSVDQHZPHWKRGIRUWKHHVWLPDWHRI3$7ZRUNLQJFRQGLWLRQVLV
SURSRVHG7KLVPHWKRGDVVXPH WKDW WKHYDULDWLRQRI%(3SDUDPHWHUVZLWK WKH URWDWLRQDO VSHHGFDQEHGHGXFHGE\
PHDQVRIPRGLILHGDIILQLW\ODZV0$/
%\XVLQJ0$/LQFRQMXQFWLRQZLWK6XWHUSDUDPHWHUVDUHGXFWLRQRIWKHVFDWWHUEHWZHHQFDOFXODWHGDQGPHDVXUHG
SHUIRUPDQFHVFXUYHVLVREVHUYHG7KHUHIRUHDQHZGHVLJQSURFHGXUHEDVHGRQ0$/LVQRZXQGHUGHYHORSPHQW
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)LJ0$/SRO\QRPLDOVRI(TWR
$FNQRZOHGJHPHQWV
7KHDXWKRUVZRXOGOLNHWRWKDQN&DSUDULVSDIRUKDYLQJSURYLGHGWKHH[SHULPHQWDOGDWDVHWRISHUIRUPDQFHVFXUYHV
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